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(54) SIGNAL DECODING METHOD, DECODING CIRCUIT, AND STYLUS

(57) This application is applicable to the field of stylus
technologies, and provides a signal decoding method, a
decoding circuit, and a stylus. The method includes: sam-
pling a to-be-measured signal based on a predetermined
sampling rate to obtain a plurality of sampled signals,
where the to-be-measured signal is a modulation signal
that carries an interference signal, and the modulation
signal is sent by a touch panel of a terminal device; de-
termining at least two edge signals in the to-be-measured
signal based on the plurality of sampled signals; and de-
coding the to-be-measured signal based on the at least
two edge signals to obtain the modulation signal. The
edge signals in the to-be-measured signal are deter-
mined, and a moment at which a level jumps in the
to-be-measured signal is determined based on the edge
signals. Therefore, it is unnecessary to determine, by us-
ing a comparator, whether a level of the to-be-measured
signal at each moment is a high level or a low level, so
that time required for decoding the to-be-measured sig-
nal is reduced, a speed of decoding the to-be-measured
signal by the stylus is improved, a delay of displaying the
writing trace by the terminal device is effectively reduced,
and a speed of displaying the writing trace by the terminal
device is improved.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202010243421.2, filed with the China
National Intellectual Property Administration on March
31, 2020 and entitled "SIGNAL DECODING METHOD,
DECODING CIRCUIT, AND STYLUS", which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application pertains to the field of stylus
technologies, and in particular, to a signal decoding
method, a decoding circuit, and a stylus.

BACKGROUND

[0003] With continuous development of terminal tech-
nologies, a terminal device may not only receive, by using
a keyboard and a touch panel, information entered by a
user, but also obtain, by using a stylus that matches the
terminal device, the information entered by the user.
When the user writes input information on a screen of
the terminal device by using the stylus, the terminal de-
vice may display a writing trace of the stylus on the
screen.
[0004] In a related technology, when a stylus ap-
proaches a touch panel (touch panel, TP) of a terminal
device, the stylus may detect a modulation signal that
carries an interference signal and that is sent by the TP,
and decode the modulation signal by using an operation-
al amplifier, a comparator, and a decoding module, to
obtain a modulation signal that includes no interference
signal, and then send the decoded modulation signal to
a processor. If the processor receives the decoded mod-
ulation signal and receives a pressure signal sent by a
pressure sensor, the processor may control a Bluetooth
module to send a response signal including the decoded
modulation signal and the pressure signal to the terminal
device, so that the terminal device may display a writing
trace on the TP based on the response signal.
[0005] However, in a process of decoding the modu-
lation signal by using the operational amplifier, the com-
parator, and the decoding module, a decoding delay may
occur due to impact from bandwidth of the comparator
and external noise, and consequently, a problem that
there is a delay when the writing trace is displayed on
the TP of the terminal device is caused.

SUMMARY

[0006] Embodiments of this application provide a sig-
nal decoding method, a decoding circuit, and a stylus, to
resolve a problem that there is a delay when a writing
trace is displayed on a TP of a terminal device.
[0007] According to a first aspect, an embodiment of
this application provides a signal decoding method, ap-
plied to a stylus and including:

sampling a to-be-measured signal based on a preset
sampling rate to obtain a plurality of sampled signals,
where the to-be-measured signal is a modulation sig-
nal that carries an interference signal, and the mod-
ulation signal is sent by a touch panel of a terminal
device;
determining at least two edge signals in the to-be-
measured signal based on the plurality of sampled
signals; and
decoding the to-be-measured signal based on the
at least two edge signals to obtain the modulation
signal

[0008] In a first possible implementation of the first as-
pect, the decoding the to-be-measured signal based on
the at least two edge signals to obtain the modulation
signal includes:

determining level duration of the to-be-measured
signal based on the at least two edge signals; and
decoding the to-be-measured signal based on the
level duration to obtain the modulation signal.

[0009] Based on the first possible implementation of
the first aspect, in a second possible implementation of
the first aspect, the at least two edge signals include a
first edge signal and a second edge signal, and the first
edge signal appears earlier than the second edge signal;
and
the determining level duration of the to-be-measured sig-
nal based on the at least two edge signals includes:

if the first edge signal is detected, starting counting
by using a counter;
if the second edge signal is detected, controlling the
counter to stop counting; and
determining the level duration of the to-be-measured
signal based on a counting value recorded in the
counter, preset bit width time, and the sampling rate.

[0010] Based on the second possible implementation
of the first aspect, in a third possible implementation of
the first aspect, after the controlling the counter to stop
counting, the method further includes:
resetting the counter so that the counter counts again.
[0011] In a fourth possible implementation of the first
aspect, the determining at least two edge signals in the
to-be-measured signal based on the plurality of sampled
signals includes:

determining an amplitude difference between every
two adjacent sampled signals based on amplitudes
corresponding to the plurality of sampled signals;
and
determining the at least two edge signals in the to-
be-measured signal based on the amplitude differ-
ence, where an amplitude difference between any
two adjacent sampled signals in sampled signals
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corresponding to the edge signals is greater than an
amplitude threshold.

[0012] Based on the fourth possible implementation of
the first aspect, in a fifth possible implementation of the
first aspect, the amplitude threshold is determined based
on an amplitude variation amount and a maximum inter-
ference amplitude, the amplitude variation amount is
used to indicate a maximum amplitude difference be-
tween two adjacent sampled signals, the amplitude var-
iation amount is determined based on an amplitude of
the modulation signal and the sampling rate, the sam-
pling rate is determined based on edge duration of the
edge signal, and the edge duration is used to indicate
duration of the edge signal
[0013] According to a second aspect, an embodiment
of this application provides a decoding circuit. The de-
coding circuit includes a decoding module and an ampli-
fication module, an input end of the amplification module
is connected to a receiver of a stylus, an output end of
the amplification module is connected to an input end of
the decoding module, and an output end of the decoding
module is connected to a processor of the stylus;

the amplification module is configured to receive and
amplify a modulation signal including an interference
signal, to obtain a to-be-measured signal; and
the decoding module is configured to decode the to-
be-measured signal, and send the modulation signal
to the processor.

[0014] In a first possible implementation of the second
aspect, the decoding module includes an analog-to-dig-
ital converter, a decoder, and a counter;

an input end of the analog-to-digital converter is con-
nected to the output end of the amplification module,
an output end of the analog-to-digital converter is
connected to an input end of the decoder, and the
analog-to-digital converter is configured to convert
an analog signal into a digital signal;
an output end of the decoder is connected to the
processor, and the decoder is configured to perform
decoding based on the digital signal obtained
through conversion to obtain the modulation signal,
and send the modulation signal to the processor; and
the counter is separately connected to the output
end of the decoder and the processor.

[0015] According to a third aspect, an embodiment of
this application provides a stylus. The stylus includes a
receiver, a processor, a pressure sensor, a transmitter,
and the decoding circuit according to any implementation
of the second aspect; and
the receiver is connected to an input end of the decoding
circuit, and the processor is separately connected to an
output end of the decoding circuit, the pressure sensor,
and the transmitter.

[0016] According to a fourth aspect, an embodiment
of this application provides a computer program product.
When the computer program product runs on a stylus,
the stylus is enabled to perform the signal decoding meth-
od according to any implementation of the first aspect.
[0017] Beneficial effects of embodiments of this appli-
cation compared with a conventional technology are as
follows:
[0018] In embodiments of this application, the to-be-
measured signal is sampled based on the predetermined
sampling rate; in other words, the modulation signal that
carries the interference signal is sampled, to obtain the
plurality of sampled signals; the at least two edge signals
in the to-be-measured signal are determined based on
the plurality of sampled signals; and then, the to-be-
measured signal is decoded based on the at least two
edge signals to obtain the modulation signal, so that a
writing trace can be displayed on the touch panel of the
terminal device based on the modulation signal and a
pressure signal that is detected by the stylus. The edge
signals in the to-be-measured signal are determined, and
a moment at which a level jumps in the to-be-measured
signal is determined based on the edge signals. There-
fore, it is unnecessary to determine, by using a compa-
rator, whether a level of the to-be-measured signal at
each moment is a high level or a low level, so that time
required for decoding the to-be-measured signal is re-
duced, a speed of decoding the to-be-measured signal
by the stylus is improved, a delay of displaying the writing
trace by the terminal device is effectively reduced, and
a speed of displaying the writing trace by the terminal
device is improved.

BRIEF DESCRIPTION OF DRAWINGS

[0019] To describe the technical solutions in embodi-
ments of this application more clearly, the following briefly
describes the accompanying drawings for describing em-
bodiments. It is clear that the accompanying drawings in
the following description show merely some embodi-
ments of this application, and a person of ordinary skill
in the art may still derive other drawings from these ac-
companying drawings without creative efforts.

FIG. 1 is a schematic diagram of a scenario involved
in a signal decoding method according to an embod-
iment of this application;
FIG. 2 is a block diagram of a structure of a stylus
according to an embodiment of this application;
FIG. 3 is a block diagram of a structure of a decoding
circuit according to an embodiment of this applica-
tion;
FIG. 4 is a schematic flowchart of a signal decoding
method according to an embodiment of this applica-
tion;
FIG. 5 is a schematic diagram of a to-be-measured
signal and a sampled signal according to an embod-
iment of this application; and
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FIG. 6 is a schematic diagram of an interference sig-
nal according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0020] In the following description, to illustrate rather
than limit, specific details such as a particular system
structure, an interface, and a technology are provided to
make a thorough understanding of this application. How-
ever, a person skilled in the art should know that this
application may be practiced in other implementations
without these specific details. In other cases, detailed
descriptions of well-known apparatuses, circuits, and
methods are omitted, so that this application is described
without being obscured by unnecessary details.
[0021] Terms used in the following embodiments are
merely intended to describe specific embodiments, and
are not intended to limit this application. As used in the
specification and the appended claims of this application,
singular expressions "one", "the", "the foregoing", and
"this" are intended to also include expressions such as
"one or more" unless the contrary is explicitly indicated
in context. It should be further understood that, in em-
bodiments of this application, "one or more" means one,
two, or more than two, and "and/or" describes an asso-
ciation relationship of associated objects, and indicates
that three relationships may exist. For example, A and/or
B may represent the following cases: only A exists, both
A and B exist, and only B exists, where A and B may be
singular numbers or plural numbers. The character "/"
generally indicates an "or" relationship between the as-
sociated objects.
[0022] A signal decoding method provided in embod-
iments of this application may be applied to a terminal
device such as a mobile phone, a tablet computer, a ve-
hicle-mounted device, a notebook computer, an ultra-
mobile personal computer (ultra-mobile personal com-
puter, UMPC), a netbook, or a personal digital assistant
(personal digital assistant, PDA). A specific type of the
terminal device is not limited in embodiments of this ap-
plication.
[0023] For example, the terminal device may be a sta-
tion (STATION, ST) in a WLAN, or may be a cellular
phone, a cordless phone, a session initiation protocol
(Session Initiation Protocol, SIP) phone, a personal dig-
ital assistant (Personal Digital Assistant, PDA) device, a
handheld device with a wireless communication function,
a vehicle-mounted device, an internet of vehicles termi-
nal, a computer, a laptop computer, a handheld commu-
nication device, a handheld computing device, or a sat-
ellite wireless device.
[0024] FIG. 1 is a schematic diagram of a scenario in-
volved in a signal decoding method according to an em-
bodiment of this application. As an example instead of a
limitation, as shown in FIG. 1, the scenario may include
a terminal device 110 and a stylus 120.
[0025] The terminal device may include a processor
and a TP, and the stylus may include a receiver, a de-

coding circuit, a processor, a pressure sensor, and a
transmitter. In addition, the terminal device may ex-
change data with the stylus. For example, the stylus may
receive a modulation signal sent by the TP of the terminal
device, the stylus may also send a response signal to
the terminal device, and the terminal device can display,
on the TP based on the response signal, a writing trace
obtained after the stylus writes on the TP.
[0026] In a possible implementation, the TP of the ter-
minal device may send the modulation signal. If the stylus
approaches the TP, the stylus may receive, by using the
receiver, the modulation signal sent by the TP, and de-
code the modulation signal by using the decoding circuit,
so that an interference signal and noise in the received
modulation signal may be filtered out to obtain the mod-
ulation signal sent by the TP.
[0027] If the pressure sensor of the stylus detects pres-
sure generated when the stylus writes on the TP, the
pressure sensor may generate a pressure signal, and
the processor of the stylus may generate a response sig-
nal with reference to the modulation signal obtained
through decoding, and send the response signal to the
terminal device by using the transmitter. The terminal
device may receive the response signal, and determine
a writing position of the stylus on the TP based on the
modulation signal that is corresponding to the pressure
signal and that is in the response signal, so that the writing
trace of the stylus may be displayed on the TP of the
terminal device.
[0028] In addition, FIG. 2 is a block diagram of a struc-
ture of a stylus according to an embodiment of this ap-
plication. The stylus may include a receiver 210, a de-
coding circuit 220, a processor 230, a pressure sensor
240, and a transmitter 250.
[0029] The receiver is connected to an input end of the
decoding circuit, and the processor is separately con-
nected to the decoding circuit, the pressure sensor, and
the transmitter.
[0030] The decoding circuit may receive a to-be-meas-
ured signal received and forwarded by the receiver, that
is, receive a modulation signal that carries an interfer-
ence signal, decode the to-be-measured signal to obtain
the modulation signal from which the interference signal
is removed, and then send, to the processor, the modu-
lation signal from which the interference signal is re-
moved. The processor may determine, based on the
modulation signal, a moment at which the stylus ap-
proaches a TP of a terminal device and writes on the TP.
[0031] The pressure sensor may detect whether the
stylus writes on the TP. If the stylus writes on the TP, the
pressure sensor may detect pressure on the stylus, to
generate a pressure signal, and send the pressure signal
to the processor.
[0032] After obtaining the modulation signal through
decoding, if the processor receives the pressure signal
sent by the pressure sensor, the processor may deter-
mine that the stylus writes on the TP of the terminal de-
vice, and therefore may generate a response signal

5 6 



EP 4 117 208 A1

5

5

10

15

20

25

30

35

40

45

50

55

based on the modulation signal and the pressure signal,
and send the response signal to the terminal device. In
this way, the terminal device may display, based on the
response signal, a writing trace obtained after the stylus
writes on the TP.
[0033] Further, FIG. 3 is a block diagram of a structure
of a decoding circuit according to an embodiment of this
application. The decoding circuit may include a decoding
module 2201 and an amplification module 2202.
[0034] An input end of the amplification module is con-
nected to a receiver, and an output end is connected to
an input end of the decoding module, to amplify a re-
ceived modulation signal that includes an interference
signal. For example, the amplification module may be an
operational amplifier.
[0035] The input end of the decoding module is con-
nected to an output end of the amplification module, and
an output end of the decoding module is connected to a
processor of a stylus, to decode a to-be-measured signal,
obtain a modulation signal through restoration, and send
the restored modulation signal to the processor.
[0036] As shown in FIG. 3, the decoding module may
include an analog-to-digital converter 2201a, a decoder
2201b, and a counter 2201c.
[0037] An input end of the analog-to-digital converter
is connected to the output end of the amplification mod-
ule, an output end is connected to an input end of the
decoder, and the analog-to-digital converter is config-
ured to convert an analog signal into a digital signal. An
output end of the decoder is connected to the processor
of the stylus, and the decoder is configured to: decode
the digital signal obtained through conversion, obtain the
modulation signal through restoration, and send the mod-
ulation signal to the processor. The counter may be sep-
arately connected to the output end of the decoder and
the processor, and is configured to count based on an
edge signal identified by the decoder, to help restore the
modulation signal based on a calculated counting value.
[0038] In conclusion, according to the decoding circuit
provided in this embodiment of this application, the to-
be-measured signal may be decoded by using the de-
coding module and the amplification module of the stylus,
to obtain, without using a comparator, the modulation
signal sent by the TP of the terminal device, so that costs
of the decoding circuit are reduced.
[0039] FIG. 4 is a schematic flowchart of a signal de-
coding method according to an embodiment of this ap-
plication. As an example instead of a limitation, the meth-
od may be applied to the foregoing stylus. As shown in
FIG. 4, the method includes the following steps.
[0040] Step 401: Sample a to-be-measured signal
based on a preset sampling rate to obtain a plurality of
sampled signals.
[0041] The to-be-measured signal is a modulation sig-
nal that carries an interference signal, and the modulation
signal is sent by a touch panel of a terminal device.
[0042] After receiving the to-be-measured signal, a
stylus may sample the to-be-measured signal based on

the predetermined sampling rate, and determine an edge
signal in the to-be-measured signal based on the sam-
pled signal, so that the to-be-measured signal may be
restored based on a plurality of edge signals to obtain a
modulation signal from which the interference signal is
filtered out.
[0043] In a possible implementation, the stylus may
first obtain the preset sampling rate, and then sample the
to-be-measured signal based on the sampling rate, to
obtain the plurality of sampled signals, so that in a sub-
sequent step, the stylus may determine, based on an
amplitude difference between two consecutive sampled
signals, whether the sampled signals are edge signals.
[0044] For example, the preset sampling rate is 360
Hz (hertz). In this case, the stylus may sample the to-be-
measured signal 360 times per second, and may obtain
360 sampled signals in each second.
[0045] It should be noted that, in actual application, the
sampling rate of the stylus is predetermined based on
edge duration, so that in a sampling process, the stylus
may sample the edge signal at least twice, to determine
that the edge signal appears in the modulation signal,
avoid omission of the edge signal in the to-be-measured
signal, and improve accuracy of the modulation signal
obtained through decoding. The edge duration is meas-
ured in advance based on the modulation signal sent by
the TP of the terminal device, and is used to indicate
duration of the edge signal.
[0046] For example, if the edge duration of the modu-
lation signal is t, the sampling rate S of the stylus may
be greater than or equal to 2/t.
[0047] In addition, the sampling rate of the stylus may
be determined not only based on the edge duration, but
also based on a period of the modulation signal and a
proportion of the edge duration in a single period. For
example, if the period of the modulation signal is 10s
(second), and the proportion of the edge duration in the
single period ranges from 10% to 20%, the edge duration
may range from Is to 2s, so that the sampling rate of the
stylus may be determined based on a duration range of
the edge duration.
[0048] In addition, it should be noted that, in actual ap-
plication, the sampling rate of the stylus is generally pre-
set, but the stylus may provide a key for adjusting the
sampling rate. For example, two keys may be set in the
stylus, one is a key for improving the sampling rate, and
the other is a key for reducing the sampling rate. A man-
ner of determining the sampling rate is not limited in this
embodiment of this application.
[0049] Step 402: Determine at least two edge signals
in the to-be-measured signal based on the plurality of
sampled signals.
[0050] The stylus may determine, based on amplitudes
of the plurality of sampled signals, whether an amplitude
variation between any two adjacent sampled signals
meets a condition for triggering the edge signal. After
traversing every two adjacent sampled signals in the plu-
rality of sampled signals, the edge signal in the to-be-
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measured signal may be determined.
[0051] Optionally, the stylus may determine an ampli-
tude difference between every two adjacent sampled sig-
nals based on the amplitudes corresponding to the plu-
rality of sampled signals, and determine the at least two
edge signals in the to-be-measured signal based on each
amplitude difference. An amplitude difference between
any two adjacent sampled signals in the sampled signals
corresponding to the edge signals is greater than an am-
plitude threshold.
[0052] In a possible implementation, the stylus may
first select two adjacent sampled signals from the plurality
of sampled signals, perform calculation based on ampli-
tudes corresponding to the two sampled signals to obtain
an amplitude difference between the two sampled sig-
nals, and then compare the amplitude difference with the
amplitude threshold. If the amplitude difference is less
than or equal to the amplitude threshold, it indicates that
the amplitude difference between the two sampled sig-
nals is relatively small, and no edge signal appears in
the to-be-measured signal, and in this case, the stylus
may select other two adjacent sampled signals, and ob-
tain an amplitude difference again. If the amplitude dif-
ference is greater than the amplitude threshold, it indi-
cates that the amplitude difference between the two sam-
pled signals is relatively large, and it may be determined
that the edge signal appears in the to-be-measured sig-
nal, and then, the stylus may determine, in the foregoing
manner, every two adjacent sampled signals in the plu-
rality of sampled signals, to determine the at least two
edge signals in the to-be-measured signal.
[0053] For example, FIG. 5 shows a waveform of the
to-be-measured signal and an amplitude corresponding
to each sampled signal. If the stylus successively collects
six sampled signals in a time sequence, the stylus may
first select a first sampled signal and a second sampled
signal, and calculate an amplitude difference between
the first sampled signal and the second sampled signal,
and if the amplitude difference is greater than the ampli-
tude threshold, it may be determined that a first edge
signal appears. Then, a plurality of groups of sampled
signals such as the second sampled signal and a third
sampled signal, the third sampled signal and a fourth
sampled signal, and the fourth sampled signal and a fifth
sampled signal may continue to be determined. If it is
determined that an amplitude difference between the fifth
sampled signal and a sixth sampled signal is greater than
the amplitude threshold, it may be determined that a sec-
ond edge signal appears.
[0054] It should be noted that in actual application, in
the sampling process, the stylus may sample a same
edge signal for a plurality of times to obtain the plurality
of sampled signals, and an amplitude difference between
every two adjacent sampled signals in the plurality of
sampled signals is greater than the amplitude threshold.
In this case, a moment of the edge signal may be deter-
mined based on moments of sampled signals corre-
sponding to a plurality of amplitude differences.

[0055] For example, a moment of a sampled signal cor-
responding to a first amplitude difference greater than
the amplitude threshold may be used as the moment of
the edge signal; a moment of a sampled signal corre-
sponding to a last amplitude difference greater than the
amplitude threshold may be used as the moment of the
edge signal; or an intermediate-value moment of the mo-
ments of the sampled signals corresponding to the plu-
rality of amplitude differences may be selected as the
moment of the edge signal.
[0056] In addition, it should be noted that the amplitude
threshold is determined based on an amplitude variation
amount and a maximum interference amplitude, the am-
plitude variation amount is determined based on an am-
plitude and a sampling rate that are of a pre-obtained
sample modulation signal, the sampling rate is deter-
mined based on edge duration of the edge signal, and
the edge duration is used to indicate duration of the edge
signal.
[0057] For example, if edge duration corresponding to
an edge signal in the modulation signal sent by the TP
of the terminal device is t, the amplitude of the sample
modulation signal is V, and the sampling rate that is set
in the stylus is S=5/t, a calculated sampling variation am-
plitude may be ΔV1=V/5. In addition, if a measured max-
imum interference amplitude is ΔV2max, the calculated
amplitude threshold may be ΔV=ΔV1-ΔV2max.
[0058] In addition, the maximum interference ampli-
tude is used to indicate a maximum variation amount of
an amplitude of the interference signal in the to-be-meas-
ured signal. For example, if the interference signal is a
sine wave signal, as shown in FIG. 6, in the figure, a solid
line is an interference wave signal, and a dashed line is
a derivative of the interference wave signal. Because a
sine wave signal corresponding to a moment with a larg-
est derivative has a maximum variation rate, and a sine
wave signal whose amplitude is 0 corresponds to a max-
imum derivative, the maximum interference amplitude
may be a magnitude variation amount that appears in bit
width time in which a moment at which the magnitude of
the sine wave signal is 0 is located.
[0059] Step 403: Decode the to-be-measured signal
based on the at least two edge signals to obtain the mod-
ulation signal.
[0060] The modulation signal is used to assist the sty-
lus in generating a response signal with reference to a
pressure signal, so that the terminal device may display
a writing trace of the stylus based on the response signal
sent by the stylus. For example, in a process in which
the stylus writes on the TP of the terminal device, a pres-
sure sensor in the stylus may detect pressure between
the stylus and the TP to form the pressure signal, and
the stylus may generate the response signal based on
the modulation signal and the pressure signal, and send
the response signal to the terminal device, so that the
terminal device may display the writing trace of the stylus
on the TP.
[0061] In a possible implementation, the stylus may
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determine, based on the at least two edge signals, a sam-
pling position corresponding to each edge signal in the
to-be-measured signal, and may determine, based on a
time difference between each two edge signals, level du-
ration of the to-be-measured signal, that is, duration in
which the to-be-measured signal is at a corresponding
level after each jump, so that the to-be-measured signal
may be decoded based on the level duration to obtain a
modulation signal with no interference signal or noise.
[0062] Further, in a process of determining the level
duration, in this embodiment of this application, as an
example for description, the at least two edge signals
include a first edge signal and a second edge signal, and
the first edge signal appears earlier than the second edge
signal.
[0063] Optionally, when detecting the first edge signal,
the stylus may enable a counter, and counts duration of
a current level of the to-be-measured signal by using the
counter. In addition, the stylus may further continue to
identify the edge signal. When detecting that the edge
signal appears again in the to-be-measured signal, that
is, when detecting the second edge signal, the counter
may be controlled to stop counting, a counting value ob-
tained after the counter performs counting is obtained,
and calculation is performed with reference to a preset
bit width and the preset sampling rate, to obtain the level
duration of the to-be-measured signal.
[0064] For example, if the counting value of the counter
is N, the preset bit width time is a, and the preset sampling
rate is S, the level duration of the to-be-measured signal
may be t’=N/as.
[0065] It should be noted that, in actual application, the
amplitude of the to-be-measured signal jumps a plurality
of times between a high level and a low level; in other
words, a plurality of edge signals may be identified. When
the controller stops counting, it indicates that the stylus
detects the edge signal again, and may reset the counter,
so that the counter may perform counting again. In this
way, the level duration of the to-be-measured signal may
continue to be determined when the edge signal is de-
tected again.
[0066] For example, after detecting the first edge signal
in a second second, and detecting the second edge sig-
nal again in a seventh second, the stylus may control the
counter to stop counting, and reset the counter, so that
the counting value in the counter is set to 0, and then the
counter is controlled to start counting again. When the
edge signal is detected again, the counter is restarted,
and the foregoing process is cycled until the to-be-meas-
ured signal is decoded.
[0067] In conclusion, in the signal decoding method
provided in this embodiment of this application, the to-
be-measured signal is sampled based on the predeter-
mined sampling rate; in other words, the modulation sig-
nal that carries the interference signal is sampled to ob-
tain the plurality of sampled signals; the at least two edge
signals in the to-be-measured signal are determined
based on the plurality of sampled signals; and then, the

to-be-measured signal is decoded based on the at least
two edge signals to obtain the modulation signal, so that
the writing trace can be displayed on the touch panel of
the terminal device based on the modulation signal and
the pressure signal that is detected by the stylus. The
edge signals in the to-be-measured signal are deter-
mined, and a moment at which a level jumps in the to-
be-measured signal is determined based on the edge
signals. Therefore, it is unnecessary to determine, by us-
ing a comparator, whether a level of the to-be-measured
signal at each moment is a high level or a low level, so
that time required for decoding the to-be-measured sig-
nal is reduced, a speed of decoding the to-be-measured
signal by the stylus is improved, a delay of displaying the
writing trace by the terminal device is effectively reduced,
and a speed of displaying the writing trace by the terminal
device is improved.
[0068] In addition, in actual application, amplitude val-
ues of modulation signals sent by TPs of different terminal
devices are inconsistent, and a threshold of a comparator
in the stylus is fixed. When the stylus adapts to different
terminal devices, a compatibility problem may occur, and
consequently, the stylus cannot decode the modulation
signal sent by the TP, or a decoding effect is poor. How-
ever, in this embodiment of this application, a moment
at which the level in the to-be-measured signal jumps is
determined based on the identified edge signal, so that
the modulation signal can be obtained through decoding,
the stylus does not need to totally match the terminal
device, and a compatibility problem that may occur when
the stylus adapts to different terminal devices is resolved.
[0069] In addition, in the signal decoding method pro-
vided in this embodiment of this application, in a scenario
in which the interference signal is serious (for example,
a charging scenario or a call scenario), the modulation
signal sent by the TP of the terminal device can still be
decoded, so that an anti-interference capability during
decoding of the to-be-measured signal is improved.
[0070] It should be understood that sequence numbers
of the foregoing processes do not mean execution se-
quences in various embodiments. The execution se-
quences of the processes should be determined accord-
ing to functions and internal logic of the processes, and
should not be construed as any limitation on the imple-
mentation processes of embodiments of this application.
[0071] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, division of the foregoing functional modules
is used as an example for illustration. In actual applica-
tion, the foregoing functions can be allocated to different
functional modules and implemented according to a re-
quirement, that is, an inner structure of an apparatus is
divided into different functional modules to implement all
or some of the functions described above. Each function-
al unit or module in the embodiments may be integrated
into one processing unit, or each unit may exist alone
physically, or two or more units are integrated into one
unit. The integrated unit may be implemented in a form
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of hardware, or may be implemented in a form of a soft-
ware functional unit. In addition, specific names of the
functional units and modules are also used for ease of
mutual distinction, and are not used to limit the protection
scope of this application. For specific working processes
of the unit and the module in the foregoing system, refer
to corresponding processes in the foregoing method em-
bodiments. Details are not described herein again.
[0072] In the foregoing embodiments, the description
of each embodiment has respective focuses. For a part
that is not described in detail in an embodiment, refer to
related descriptions in other embodiments.
[0073] A person of ordinary skill in the art may be aware
that, in combination with the examples described in em-
bodiments disclosed in this specification, units and algo-
rithm steps may be implemented by electronic hardware
or a combination of computer software and electronic
hardware. Whether the functions are performed by hard-
ware or software depends on particular applications and
design constraint conditions of the technical solutions. A
person skilled in the art may use different methods to
implement the described functions for each particular ap-
plication, but it should not be considered that the imple-
mentation goes beyond the scope of this application.
[0074] In embodiments provided in this application, it
should be understood that the disclosed apparatus and
method may be implemented in other manners. For ex-
ample, the described device embodiment is merely an
example. For example, the module and division into the
units is merely logical function division and may be other
division in actual implementation. For example, a plurality
of units or components may be combined or integrated
into another system, or some features may be ignored
or not performed. In addition, the displayed or discussed
mutual couplings or direct couplings or communication
connections may be implemented through some inter-
faces. The indirect couplings or communication connec-
tions between the apparatuses or units may be imple-
mented in electronic, mechanical, or other forms.
[0075] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
based on actual requirements to achieve the objectives
of the solutions of embodiments.
[0076] In addition, functional units in embodiments of
this application may be integrated into one processing
unit, or each of the units may exist alone physically, or
two or more units are integrated into one unit. The inte-
grated unit may be implemented in a form of hardware,
or may be implemented in a form of a software functional
unit.
[0077] When the integrated unit is implemented in the
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored
in a computer-readable storage medium. Based on such
an understanding, in this application, all or some of the

procedures in the methods in the foregoing embodiments
may be implemented by a computer program instructing
related hardware. The computer program may be stored
in a computer-readable storage medium. When being
executed by a processor, steps in the foregoing method
embodiments may be implemented. The computer pro-
gram includes computer program code, and the compu-
ter program code may be in a source code form, an object
code form, an executable file, some intermediate forms,
or the like. The computer-readable medium may include
at least any entity or apparatus capable of adding com-
puter program code to a stylus, a recording medium, a
computer memory, a read-only memory (ROM, Read-
Only Memory), a random access memory (RAM, Ran-
dom Access Memory), an electrical carrier signal, a tel-
ecommunications signal, and a software distribution me-
dium, for example, a USB flash drive, a removable hard
disk, a magnetic disk, or an optical disc. In some juris-
dictions, according to legislation and patent practice, the
computer-readable medium cannot be an electrical car-
rier signal or a telecommunications signal.
[0078] The foregoing embodiments are merely intend-
ed for describing the technical solutions of this application
other than limiting this application. Although this applica-
tion is described in detail with reference to the foregoing
embodiments, persons of ordinary skill in the art should
understand that they may still make modifications to the
technical solutions described in the foregoing embodi-
ments or make equivalent replacements to some tech-
nical features thereof, without departing from the spirit
and scope of the technical solutions of embodiments of
this application, and these modifications or replacements
shall fall within the protection scope of this application.

Claims

1. A signal decoding method, applied to a stylus and
comprising:

sampling a to-be-measured signal based on a
preset sampling rate to obtain a plurality of sam-
pled signals, wherein the to-be-measured signal
is a modulation signal that carries an interfer-
ence signal, and the modulation signal is sent
by a touch panel of a terminal device;
determining at least two edge signals in the to-
be-measured signal based on the plurality of
sampled signals; and
decoding the to-be-measured signal based on
the at least two edge signals to obtain the mod-
ulation signal.

2. The signal decoding method according to claim 1,
wherein the decoding the to-be-measured signal
based on the at least two edge signals to obtain the
modulation signal comprises:
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determining level duration of the to-be-meas-
ured signal based on the at least two edge sig-
nals; and
decoding the to-be-measured signal based on
the level duration to obtain the modulation sig-
nal.

3. The signal decoding method according to claim 2,
wherein the at least two edge signals comprise a first
edge signal and a second edge signal, and the first
edge signal appears earlier than the second edge
signal; and
the determining level duration of the to-be-measured
signal based on the at least two edge signals com-
prises:

if the first edge signal is detected, starting count-
ing by using a counter;
if the second edge signal is detected, controlling
the counter to stop counting; and
determining the level duration of the to-be-
measured signal based on a counting value re-
corded in the counter, preset bit width time, and
the sampling rate.

4. The signal decoding method according to claim 3,
wherein after the controlling the counter to stop
counting, the method further comprises:
resetting the counter so that the counter counts
again.

5. The signal decoding method according to claim 1,
wherein the determining at least two edge signals in
the to-be-measured signal based on the plurality of
sampled signals comprises:

determining an amplitude difference between
every two adjacent sampled signals based on
amplitudes corresponding to the plurality of
sampled signals; and
determining the at least two edge signals in the
to-be-measured signal based on the amplitude
difference, wherein an amplitude difference be-
tween any two adjacent sampled signals in sam-
pled signals corresponding to the edge signals
is greater than an amplitude threshold.

6. The signal decoding method according to claim 5,
wherein the amplitude threshold is determined
based on an amplitude variation amount and a max-
imum interference amplitude, the amplitude variation
amount is determined based on an amplitude of a
pre-obtained sample modulation signal and the sam-
pling rate, the sampling rate is determined based on
edge duration of the edge signal, and the edge du-
ration is used to indicate duration of the edge signal.

7. A decoding circuit, comprising a decoding module

and an amplification module, an input end of the am-
plification module is connected to a receiver of a sty-
lus, an output end of the amplification module is con-
nected to an input end of the decoding module, and
an output end of the decoding module is connected
to a processor of the stylus;

the amplification module is configured to receive
and amplify a modulation signal comprising an
interference signal, to obtain a to-be-measured
signal; and
the decoding module is configured to decode
the to-be-measured signal, and send the mod-
ulation signal to the processor.

8. The decoding circuit according to claim 7, wherein
the decoding module comprises an analog-to-digital
converter, a decoder, and a counter;

an input end of the analog-to-digital converter is
connected to the output end of the amplification
module, an output end of the analog-to-digital
converter is connected to an input end of the
decoder, and the analog-to-digital converter is
configured to convert an analog signal into a dig-
ital signal;
an output end of the decoder is connected to the
processor, and the decoder is configured to per-
form decoding based on the digital signal ob-
tained through conversion to obtain the modu-
lation signal, and send the modulation signal to
the processor; and
the counter is separately connected to the output
end of the decoder and the processor.

9. A stylus, wherein the stylus comprises a receiver, a
processor, a pressure sensor, a transmitter, and the
decoding circuit according to any one of claims 7 and
8, wherein
the receiver is connected to an input end of the de-
coding circuit, and the processor is separately con-
nected to an output end of the decoding circuit, the
pressure sensor, and the transmitter.
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